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A bstr a ct
The WorkingGr ollP O n
''1-km L andCo v e rDataba se of As iatr(LCWG)of the As ian Asso ciatio n o n
Re m oteSen sing(A ARS)w as e stablished in October1993･ T he WG c o71Sists of 49m e mbe rsfro m
28 As ian a nd Oc e anian c otlntrie s･ T he pres ent a ctivity of the WGis to dev elop8- bn l弧d co ver
data setusingNOA A/N AS Path finderJIW H R R Land DataSet･ Thedata set will be c o mpletedea rly
1996. L and c o v e rdatas et wi th better re s olutio n will be de v eloped subs eqtLen也y･ T his pape r
de s cri bes reqtllre m e ntS Of land c ov er data, land c o ver cla s sific ado n syste m , ald chssificaLdo n
ねethodologyin the LCW G activity･ E mpha sisis pla c ed o Tlthe de v elopm e nt of land c o v e r
classific atio n syste m･
1. Reqdre m e nts of lzLAd c o ver data
T he a w ar e n ess of glob ale n vir o n rne ntalproble m s erLforc ed tis tO Pr eP甲e datasets of key
e nviro n m e ntalva riable s. La ndc o v e rdatais one ofthem . As sho w nin Figur e1,ther e ar etw o ne eds
fo rlandc o v erdata: s cie ntifi c n¢eds a nds ocialne eds.
Asthe s cie ntific n e eds, m ain glob alcha nge sttldie sin clllde(1)clim 如e sttLdies,(2)hydrologicalcycle,
a nd(3)biochemicalcycles and atm o spll eric chemistry. Fo r clim ate sttldie s, al bedo and sd ac e
r otlghness(Or C a n opyheight)isimpo rtantfo rthe estim ate ofsen siblehe atntlX･ h form atio n abod
vegetado n(uI)is o ne of theinptltSfo rthe e stim ate ofl血e ntheatfltlX･ Fo rthe study of hydrolo由cal
cycle, simplel and c o v e rclas由fic a[tio n oftre e s, shrubs, grassl畠nd, a nd bar es oil is re甲ired･
Inform ado n abotlt VegetaLdo n s u ch as L 久Ⅰ, pe rc eTlt C o v e r, C an opyh早ight, and ev ergree n/de ciduotlSis
als ooTle Ofthe maininplltS. Fo rthe sttldy of bio chemicalcycle s a nd atm o sphedc chemistry, had
c o v er c o llV erSio n su ch a sbio m assbt1ming and ft n ctio nal 1a nd cov e r classific atio n s u ch a s n et
prim ary prodllCt a 且d nitrogeT1 min eralizatio n r ate. h other words, land surfa c epropertiesfo rglob al
cha nge studies, w hich can be deriv ed fro mland c ove r, a r eal bedo, s urface ro ughn es s, physic al
qtlantitie s abolltV egetatio n, andpartofsoiltype･
As the so cialn eeds, n e c e s s a ryland tlSeinfo rm atio nin clⅦde sBuilt-tip a r ea, Agricdtural land of
v adollSC r ops, Fo rest, aJld othe rs･ Differ e ntco -1血rie shav ediffer e ntne c e ss a ryl弧d u sei 血rn ation
stlCh a sPr odtLCtio nfo restry, Ho rticultur e(New Zealand), Coc o n llt, Palm (Philippn e), Wh eat,
0 血 ard(JordaJl), Pa stu re(M o ngolia),Rubber, Oilpalm(M alaysia),Paddy(SriI･a nka)I
So m ela nd stlrfa c epropertie s m d so m eland u s ei dorm ation c an be de血ved dir e ctlyfr o m re m ote
s e tlSingdata a s sho wn in Figt u
･
e l･ As requiredi dorm atio narediv e rs edu eto variouspurposes･
landc o v e rdata c a n a ct a co m mo n e nviro n m e ntalv adablefrom which furtherla nd info r m atio n can be
derived.
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Figtlre 1 Requ rem ents ofland c o v e rdata
2･ L且tLd co †e r cla s si rIC atio n syste m
2･1 8a ckgr o tL Ld
Onegeneralproble m of land cov er cla ssifica也on syste m is that the r e a re m anykinds of lege ndsin
differe nt c otmtde sa nd differentpr oje cts･ T hisfa ctprev entsdata e x ch ange a nd integratio n. T hisis
why U NEPI 臥Oha saproject o nhar m o niz adoT1 0fla ndco v e r and la ndu s e cla ssific atio n s. T he goal
ofthisprqJeCtisto m ake clearthe relatio n ships am o ngdiffer 印tland c o v e r/u se clas sific ation system s
both wi th in and betw e e nco untdes,both wi th in and betw e e n ap plication s,fr om n atio nalto regio n alto
glob als cale s(tJNE P/臥 01993)･ In thelntem atio nalWorkshop o nGlobal Databases,thisproble m
w a sdiB C11SSedぐmteishi1995). One qll eStio nil1 the disctIS Sio n w a s1.Is the staJldard land c o v er
legendpo sible?
-I The an sw ¢rw as Nobec au setlSerS C Orr nu nityisdiver se a nd the r eap e a v aJietyof
ne edsforla nd c ove r･ Ho we v e rit w as sllgge Stedto get s e v erals ta nd ardsfo re a ch of the u s e rs
com ndty･ T heimportant thinghereis thatalegend m u st rene ctn e eds oftI S e rS. It m ustbe als o
notedthatn e eds a m notstatic. T heywi llevolve ove r也m e.
2･2 De veloptn e TLt Of htLd c o v e r classiTI C atio n syste m
T he obje ctiv es of thepr odu ction ofland c o v erdatabas eof AsiabytheL C W G,A A RSare:
- First, glob alch ange studies(from scie ntific needs) and
- Sec ondly,landu s em a n agem e nta ndpla ming(fro msocialn e eds)
T he u mdCov e rW orkingGro upisdeveloping new lm dc o v er cla ssific ation syste m. Table1((a)aJld
(b))is te ntativ ely propo s edland c o v e r cla sific atio n syste m . T his syste m wi ll be am e nded and
finalized within a c o uple of m onthsby co n side血gc o 皿 entSfr o mW Gm embe rs･ T heba sic c o n c ept
ofthepropos ed landc o v e r clas sific atio n syste m isdesc ribed belo w･
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TableI(a)Propo sedla ndc ov er cla ssificatio n syste m(L C W G,A A R S)Jay1995
La71dc ov er class Clas sc ode
Vegetatio Jt 1 0
Fo restoT Shrubs 12
Evergre e n 1 4
Fo rest 16
Br o adle af 18
Natura1 20
Tree crops 22
0ilpalm 2 3
Co c o ntlt 2 4
0ther s 2 5
Needleleaf
Sbr ubs
Natu r a.I
Shrub crops
Te a
O せIerS
Forest and shr ubs
De cidu o11S
Fo re st
Bro adleaf
Natur al
Tr ee c rops
Rubber
Others
Ne edleleaf
Shr ubs
Natural
Shrtlb c rops
Coton
Others
For esta nd shrubs
M ixed fores t or shrubs
Grassla nd
Naturalgrassland
Pastur e
Agric ultural1and - l l Gras s c r ops
Paddy
WheaLt
Sugarc ane
Co r n
Otbers
M ixed vegetatio n
Gn ssland a nd forest
Grassla nd a nd shrubs
髄 tland
M angro y e
Sw a mp
Tu ndra
Non yegeh tioTL
Baresoila ndr o cks
Deser【
SeTni-des e r t
Ro cks
Pere nnials n ow o ric e
Built- up are a
Wate r
h land w ater
V kte rwithse as on alchange
Tidal flat
3(;
4 2
44
46
47
48
6 0
70
7 2
74
7 6
7 S
79
8 0
9 0
92
94
96
9 7
9 8
1 10
12 0
13 0
160
17 0
180
9 0
192
210
2 12
20
22 2
2 24
226
3 2
3 6
40
1 41
14 2
14 3
14 4
14 5
62
64
72
7 4
94
96
98
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Table1(b) hplan atio noflandc ov ercla s se s
Class c ode :Class n am e a nd Explan血 o n
10:Vegetado n
Vegctadonbutc an n otbeinterp托 kd
into any clas sfro m12to 180
12:Fo r csl
.
o rshrubs
Fo re sto r shrubs can opyC o v eris >60%
14:Ev e rgr e enfbrestor shrubs
Can opylS n e▼erwi tho utgre ellfoliage.
Ev ergre e n c a n opyc o v er >60 %
16:Ev ergre e nfo n st
Fo rest 偽110P yC o v eris >60 %. T代 e
heightis exceeding2 m eters.
1 8:Ev ergT unbr oadle af for est
20:N 血 Iralev erg eenbro adle af for est
22:Ev ergre e nbroadled tre e czt)ps
23:Oilpalm
24:Cc c o mt
25:0血ers
36: Ev ergr ee n n eedlele affo rest
42:Ev ergr een shrubs
shrubs c弧 OPyC o v eris >60%. TT℃e
heightislessthan2rrLeterS.
44:Nahrale v erg ee nneedle eafshrtlbs
46:Ev ergre e n血 rub cr ops
47:Ta
48:0 ther e v ergre en shrub crops
60:Ev ergr ee nfo re sta ndshrubs
lO %<f m stc a n opyc o v er <60 %
10 %< shrubc an opyc o v e r <6 0%
70:Decidu olSfo re sto r shrubs
W itha n a皿 u alcydc Qfleaf- o tl 読nd
l 成一oぽpcriodsI De ciduo u s 偽 IIOPy
c o v e r >60 %.
72:Do cidt10 u Sfo r est
Fo re stciLn OpyC o v eris >60% . Tr ee
heightex c eeding2 m eters.
74:De ciduo tほbro adled forest
76:Natur ald ∝idtH)u Sbro adle affo rest
78:De cidu ot)abm a瓜e aftr ee crops
79:Rub br
80:O therde cidtx )u sbr o adle aftre ecrops
90:DecidtユO u S n e edlele affor est
92:D 虻id山O u S Shrubs
Shrubca n opyco v eris >60 %. Tr ee
heightislesstha n2 m eters.
94:Nahd de cid110 11S Shrubs
96:D ∝id1 氾 u S Shrub cr ops
97:Cottm
98:Otbrdecidu o u s shrub cr ops
I10:Decidu o u sfore Bta nd shrubs
lO %<for est 悦I1 0PyC O V e r <60 %
10 %< shrub c a n opyco v er <60%
120:Mix ed fore sto rshrubs
Neithc r e v e rgr e n n o rde cidu o u sfo rt s(
o r shrubs e x α eds60 %ofc o ve mge･
130:Gras sla nd
Tre e a nd shrubc o v c risles th n10 %.
132:Nattd gra ssland
132:Pastur e
Gr as sla nd fo rgr 拡Ing
140:Gra ss c 拍ps
141:Paddy
142:W l餌1
143:Su酔 Ⅷ le
144:Co m
145:0 也ergra ss crops
160:M ix edvegctaLtio n
Either162o r164
162:Gras shzld and for est
lO% <fo re stc 皿 OPy< 60%
1 0% < gra ss cov er <6 0%
shrub c m opy< 10%
164:Gm s sla nda nd shr ubs
10 %< shn lb ca n opy< 60%
10 %< gra ss c o v er <60 %
forestc a mpy< 10%
170:W edad
172:Ma ngr o v e
174:Sw amp
1 90:Tt ndn
192: Bare s oila ndro cks
194:De sert
196:SemiJes ert
DeBe rtwi d11ide v egetd o n
198:R∝虫s
210:Per emials n o w o rice
212:Built-lip ar m
220:Water
Either of 222
,
24o r226
222:Inla nd w aおr
L 止e, po nd,riv e r, r e s er v oir
224:Waterwi thsea so nalcha nge
Inla nd w ater withdry pedod
226:Ti dal flat
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T hestructu re oflandc o v er cla ssiflC atiotl Syste m
- Hie rarchical
- M a xim tlm n llmbe r ofpossiblelandc o ver cla ss e s :255
The re arethre epoliciesto e stablish thelandc o v e r cla s sific atio n system .
(a)Har m o niz ado n with inter n atio nallyac c epted landc o v e rclas s syste甲
(b)In clu sio n of As ia n mainlandc o vertype s
(c)Po ssibilityto e xte ndglob al1yapplic able cla ssific atio n systeTn
Fo r(a):
T he obje ctiv eof IG B P- D IS LCWGisto pr odtl C eland c o v erdata oftheglobal land a re afo rglobal
change Studie s･ T hisis the first attempt to produ c eglob al 1a nd c o v e rdata by r em ote se nsl ng
te chniqlle･ T heIG B P- DIS L and Co v e rWo rking Gro llP ha s e stablished la nd c o v er Clas sificatioTI
syste m ba s ed o n Ru n ning
-
s m ethodology(Rtlming1994)I h this cla ssificatio n syste m, for est a 托
dividedinto fou r m ain cla s s e s s u ch as Eve rgre e nBro adle af, Eve rgre e nNe edlele af, Deci血otLS
Br o adleaf, a nd De cidtlO u SNe edlele af, T he se fo ur clas s e s ar eintrodu c edto the proposed
cla ssific atio nsystem .
For(ち):
On e of the maitlCOnCe minlandus e m an agem e nt andpla 皿 1ngin As ian c otlntde sis agrictlltu ralland.
T herefore m ain c roptype s a r eincludedin the cla ssific atio n syste m･
Fo r(c):
Since o tlrCla sificatio n system ha shie r ar chicalstru cture･ n ew cla ss esc arlbe e a silyaddedupto255
classes.
FS
ー
､ M rs
F:Fore st
S:Shrubs
G: Gra ssland
FS:Fo re standsh rubs
FG: Fo r e st a ndgras sla nd
SG:Sh rubs aTldgm s slaTld
FSG: M fs ＋M fg＋ Mss
M rs:Fo re st
, shrubs andgrassla nd;
M fg:Fo re!t･ sh rubs andgr as sla nd;
Msg:Fo re st, shrubs a ndgrasslaTld;
”For e st o rshr tLbs-■ (cla s s c ode
'TGr a s shTLd” (cu s s c ode 1 30);
FG SG
withthele astc o veT age Ofgr as sland
with thele a stc overage ofshrubs
withthele a stc o v etage of fo rest
12): F ＋ S ＋ FS ＋ M fs
G
1' M ixed V egetatio n
.-
(cla s s C ode 160): F G＋ SG ＋ M fg ＋ M sg
Figure2 Fo r e st, S hrubs a ndGr a ssla nd
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⊆ 些 吐旦!聖虫垂:
Forthe ptlrPO S e Ofglob al､ch ange studie s, the discriminatio n of v egetationintofo re st, shrubs, a nd
grassland isimportant･ Shrtlbsis srnal 1w o ody plantsthatarebra n ched from thebas e. T heIGB P-
D IS L C WG u s es the thre sholdvalue of 2m eterheighttodis cri minatetr e e s a ndshrubs. As show nin
Figu re2, the r e a r elogl Cally s e v e ncategorie sin the combinatio n of fore st, shrubs andgrassland su ch
a sF･ S･ G, FS, SG, F G, F SGinthefigur e･ Since the category of FS Gisto odetai1,FS Gisdivided
into Mrs
,
Msg, and M fg and these thre eare c omt･in edto FS, S G, and FG, respectiv ely. Bythis
alternatio Tl
,
S e v en C ategorie sare redu c edto six categorie s･ Mo reov er, sin c etll edis cri min atio n
betw eenfor e st a nd shrubs byJⅣH R R dataisdiffic ult, thr e e c ategorie s,F, S, and FS a re co mbin ed
into alarger catego ry･
I-Fore st o r shmbsl- ･ Similady, FG andSG are c ombin ed into alarger
catego ry;
lMixed v egetatio n
''
･ Fin ally, s eve n c ategorie sin thefigure ar em e rged into thr e ecategode s
su ch a s”Fo r e st of Shrubs(F, S, F S, and M fs)--, lfGrassland(G)
f-
, a nd
-tM ix edv egetatio n(F G, S G,
M fg, and Mss)
'f
.
Agrictlltu rd land(Tre e c r ops, shrub crops, andgrass c rops)isdivided into
”Fore st o r shrubs--cla s s
a nd lTGras sla ndlr cla s beca tlSe thedis cri minatio nbetw e en ag血 ultu ral land and n aturalvegetatio nby
ノⅣH R R datais m o r edifrl C ultthan thedis cri min atio nbetw e e n1'Fo re st o rshrubs-- and..Grassland¶ .
31 Cla s sific atio TL m ethodolog y
T he Path finde rJWH R Rh ndDataSet with 8-km r e s olution w a sus ed fo rland c o v e r cla sificatio n.
Ho w e v er so u r c einfo r mationfo rcla ssificationis n otr e stdctedto o nlyÅ√けR R data･ Any reliable
info rm atio nm aybe u sed fo r cla ssificatio nltin clndesn atio n alla ndc o v er m aps andgro und sllrV eyS･
T he lJ S ed Pathfh derJPⅣH R R Land Data Setis 10days co mpo sitedatain 199 0(Agbu 1 994). The
DataSetha stw elv eba nds c o n siting of N D V I, Clo ud flag, Qualityc o ntrolflag, Sc an angle, Sola r
z emith angle, Relativ e a zimtlthangle, C h･1, Ch･2, Ch 3,qh･4, Ch･5, Day ofye a r･
10 days composite 血ta of N D V IandCh･4(or Ch･5) w ere integratedto m o tl hlydata u sitlg Clo ud
flag･ T hefollowingfe atu r e s we r ederiv ed from m o nthly ND Vl a nd Ch.4(or C h.5)data. The
s ec o ndtofifthfeamres ar eba sedo nLo vela nd-ら(1994)m ethod.
- ReslltofclllSte ranalysisfrom N D V I
- Onsetofgre en nessfrom ND VI
- Dtlration ofgr ee7n e SSfrom ND Ⅵ
- Pe akgr e em cssfr o mN D Vl
- Total N D V l from ND VI
- 伽 ophe n ologic alcyclesfr o mNDVl
- Se a s o naltcmpe rattxrcfrom Ch.4(o rCh.5)
Gr o undtruth databas ed on theland cov e r classific atio n system is c olle cted by WG m e mbe rs tlSing
their national1a ndc over m aps, the above s e v e nfeatureim age s and otherge ographical data s u ch a s
D E MI Keyfe atu re sto identifya specificland cov e rtypeis s elected with the refe re n c eofgro und
tn lth data.
4. Co TLCh diTLg Re m a rks
Iu d c o ve rcla ssific atio n system of Table1 is notfinaliz ed･ Any oplnio n s abo utthepr opo s ed land
cov e rclassific atio n syste m are w elc o m e.
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